Remarks 



Rejection of claims under 35U.S.C. 112: 

Claims 7-1 1 have been rejected under §112, second paragraph. The Action states that the metes 
and bounds of the term "physiological condition" are not defined. Applicants have amended the 
claims to clarify the invention and more clearly specify the metes and bounds of the lability of 
the disulfide bonds. 

Claims 7-1 1 and 24-28 have been rejected under §112, second paragraph as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. Applicants have amended claims 7 and 24 to be consistent with the telephone 
interview and to obviate the rejection. In the proposed claims, Applicants have more clearly 
stated that the disulfide bond exists between reactive groups that have been used to form covalent 
bonds to other molecules. Support for "reactive groups that have reacted to form covalent bonds 
with different molecules on each side of the disulfide bond" is found in the specification on page 
5, line 15 through page 18, line 27. 



Rejection of claims under 35 U.S.C. 102: 

Claims 7-1 1 and 24-28 have been rejected under § 102(b) as being anticipated by the Pierce 
catalog and Arpicco et al. Applicants have amended claims 7 and 24 to be consistent with the 
telephone interview and to obviate the rejection. 

The Examiner's objections and rejections are believed to be overcome by this response to the 
Office Action. In view of Applicants' amendments and discussion, it is submitted that 
independent claims 7 and 24 are allowable and therefore dependent claims 8-1 1 and 25-28, 
which depend either directly or indirectly from the independent claims, should be allowable as 
well. Applicants respectfully request an early notice to such effect. 



Respectfully submitted, 




Mark K/lfohnson Reg. No. 35,909 
Minis 

505 South Rosa Road 
Madison, WI 53719 
608.238.4400 



I hereby certify that this correspondence is being sent by 
United State Postal Service Express Mail to: 
Commissioner for Patents, PO Box 1450, Alexandria, VA 
22313*1450 on: November 6, 2003. 




Kirk Ekena 
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Background 



1 5 Bifunctional molecules, commonly referred to as crosslinkers, are used to connect two 
molecules together. Bifunctional molecules can contain homo or 
heterobifunctionality. The disulfide linkage (RSSR') may be used within bifunctional 
molecules. The reversibility of disulfide bond formation makes them useful tools for 
the transient attachment of two molecules. Disulfides have been used to attach a 

20 bioactive compound and another compound (Thorpe, P.E. J. Natl Cancer Inst. 1987, 
79, 1101). The disulfide bond is reduced thereby releasing the bioactive compound. 
Disulfide bonds may also be used in the formation of polymers (Kishore, K., Ganesh, 
K. in Advances in Polymer Science, Vol. 21, Saegusa, T. Ed., 1993). 



25 There are many commercially available reagents for the linkage of two molecules by 
a disulfide bond. Additionally there are bifunctional reagents that have a disulfide 
bond present. Typically, these reagents are based on 3-mercaptopropionic acid, i.e. 
dithiobispropionate. However, the rate at which these bonds are broken under 
physiological conditions is slow. For example, the half life of a disulfide derived 

30 from dithiobispropionimidate, an analog of 3-mercaptopropionic acid, is 27 hours in 
vivo (Arpicco, S., Dosio, F., Brusa, P., Crosasso, P., Cartel, L. Bioconjugate Chem. 
1997, 5, 327.). A stable disulfide bond is often desirable, for example when 
purification of linked molecules or long circulation in vivo is needed. For this reason, 
attempts have been made to make the disulfide less susceptible to cleavage. 
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l,4-bis(3-aminopropyl)piperazine ( 5.0 |iL, 0.023 mmol, Aldrich Chemical 
Company) and folate monomer (5.0 mg, 0.0012 mmol) were taken up in 0.4 mL 
methanol and HC1 (1 mL, 1 M in Et20, Aldrich Chemical Company) was added. The 
resulting suspension was concentrated under reduced pressure to afford a white solid. 
5 The salt was taken up in 0.5 mL DMF and 5,5'-dithiobis[succinimidyl(2- 

nitrobenzoate)] (14 mg, 0.025 mmol) was added. The resulting solution was heated to 
80 °C and diisopropylethylamine (18 jaL, 0.10 mmol, Aldrich Chemical Company) 
was added by drops. After 16 hr, the solution was cooled, diluted with 3 mL H 2 0, 
and dialyzed in 12,000 - 14,000 MW cutoff tubing against water (2 X 2 L) for 24 h. 
10 The solution was then removed from dialysis tubing and dried by lyophilization to 
yield 13 mg (68%) of 5,5'-dithiobis(2-nitrobenzoic acid) - l,4-bis(3-aminopropyl) 
piperazine - folate copolymer. 

15 Example 35 : Synthesis of 5,5'-Dithiobis(2-nitrobenzoic acid) - Poly-Glutamicacid 
(8mer) Copolymer 

H2N-EEEEEEEE-NHCH2CH2NH2 ( SEQ ID #1; 5.0 mg, 0.0052 mmol, Genosis) was 
taken up in 0.1 mL HEPES (250 mM, pH 7.5). 5,5'-dithiobis[succinimidyl(2- 
20 nitrobenzoate)] (3.1 mg, 0.0052) was added with 0.2 mL DMSO and the mixture was 
stirred overnight at room temperature. After 16 hr the solution was heated to 70°C for 
10 min, cooled to room temperature and diluted to 1.10 mL with DMSO. 

Example 36 :Complex Formation with 5,5'-Dithiobis(2-nitrobenzoic acid) - Poly- 
25 Glutamicacid (8mer) Copolymer 

Fluorescein labeled DNA was used for the determination of DNA condensation in 
complexes with 5,5'-Dithiobis(2-nitrobenzoic acid) - Poly-Glutamicacid (8mer) 
Copolymer. pDNA was modified to a level of 1 fluorescein per 20 bases using Minis' 
30 LabellT™ Fluorescein kit. The fluorescence was determined using a fluorescence 
spectrophotometer (Shimadzo RF-1501 Fluorescence Spectrophotometer), at an 
excitation wavelength of 497 nm, and an emission wavelength of 520 nm. 
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